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(54) MOVABLE BODY MOUNTING PLATE FOR STRAIGHT LINE GUIDING DEVICE AND 
STRAIGHT LINE GUIDING DEVICE USING IT 

(57)Abstract: 

PURPOSE: To provide a movable body mounting plate 
for a straight line guiding device which is interposed 
between the sliding mount of a straight line guiding 
device and a movable body attached on this sliding 
mount, and can reduce displacement generated between 
the sliding mount and the movable body as much as 
possible, especially such influence that mounting 
accuracy of a raceway rail is exerted on movement of 
the sliding mount. 

CONSTITUTION: A movable body mounting plate for a 
straight line guiding device is a mounting plate P for 
mounting a movable body T on a sliding mount 2 linearly 
guided along a raceway rail I fixed on the mounting 
surface of a bed and so on, and is equipped with a sliding 
mount side mounting plate 5 fixed on a sliding mount 2 
side, a movable body side mounting plate 6 fixed on a 
movable body T side and an elastic spacer 7 arranged 
between these mounting plates and formed of elastically 
deformable rubber or plastic, and the straight line guiding 
device uses the movable body mounting plate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The movable object attachment plate of the straight-line guide apparatus 
characterized by to have the rubber in which elastic deformation is possible or the elastic spacer 
section made from plastics prepared between the sliding base side tie-down plate which is an 
attachment plate for attaching a movable object in the sliding base by which straight-line 
guidance is carried out along with the orbital rail fixed to the clamp face of a bed etc. , and is 
fixed to a sliding base side , the movable object side tie-down plates which are fixed to a 
movable object side f and these tie-down plates . 

[Claim 2] The elastic spacer section is the movable object attachment plate of the straight-line 
guide apparatus according to claim 1 which has the stress distribution centrum which distributes 
the stress in the case of the deformation. 

[Claim 3] The orbital rail fixed to the clamp face of a bed etc., and the sliding base which slides 
along with this orbital rail and carries out straight-line guidance of the movable object, In the 
straight-line guide apparatus equipped with the ball of a large number which **** while carrying 
out the load of the load between these orbital rail and a sliding base, between the movable 
objects attached in the above-mentioned sliding base and this sliding base The straight-line 
guide apparatus characterized by preparing the movable object attachment plate which consists 
of the sliding base side tie-down plate fixed to a sliding base side, a movable object side tie- 
down plate fixed to a movable object side, and the rubber in which elastic deformation is possible 
or the elastic spacer section made from plastics prepared among these attachment plates. 
[Claim 4] The elastic spacer section is a straight-line guide apparatus according to claim 3 which 
has the stress distribution centrum which distributes the stress in the case of the deformation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the movable object attachment plate used for 
the straight-line guide apparatus used for that slide section etc., and the straight-line guide 
apparatus using this in general industrial machinery, such as X-Y and the Z-axis of machine 
tools, such as a machining center and NC machine, an automatic tool changer, an automatic 
welding machine, an injection molding machine, and an industrial robot. 
[0002] 

[Description of the Prior Art] As a straight-line guide apparatus, conventionally, it slides along 
with the orbital rail fixed to the clamp face of a bed etc., and this orbital rail, and what consisted 
of balls of a large number which carry out the load of the load and **** it between the sliding 
base which carries out straight-line guidance of the movable object of a table etc., and these 
orbital rail and a sliding base is known. 

[0003] And since this kind of straight-line guide apparatus can prevent shakiness between an 
orbital rail and a sliding base and can guide a movable object in a high precision by adjusting the 
clearance between an orbital rail and a sliding base if needed, and giving the suitable 
precompression for a ball, it is used abundantly in a field as which the migration precision of a 
high precision is required of a movable object, for example, fields, such as a machine tool. 
[0004] However, it sets to this conventional straight-line guide apparatus. For example, lay the 
orbital rail of a pair to the clamp face of a bed etc., and the movable object of a table etc. is 
constructed between 1 or two or more sliding bases which move along with each of that orbital 
rail. If an error (these installation errors are hereafter called "misalignment of an orbital rail") is 
in the orbital rail of a pair even when it is small on that parallelism and attachment level when it 
constitutes a straight-line guide apparatus which carries out straight-line guidance of this 
movable object Since this serves as a sliding friction of a sliding base and appears, the precision 
of a micron unit is required of attachment of an orbital rail, and the attachment serves as a very 
troublesome activity. 

[0005] as mentioned above, in the field which pursues the migration precision of a movable 
object like a machine tool, it comes out and the time and effort in attachment of an orbital rail 
for which high degree of accuracy is originally required of attachment of the orbital rail is 
permitted as an indispensable thing. However, the attachment precision of a micron unit which is 
required in fields, such as a machine tool, is not required, but attachment of this orbital rail has 
become a big burden in the field which seldom makes an issue of migration precision of a 
movable object only for the purpose of migration of a movable object, for example, fields, such as 
a machine for general conveyance used by construction relation. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention was originated in view of this 
viewpoint, and that purpose is infixed between the movable objects attached in the sliding base 
and this sliding base of a straight-line guide apparatus, and is to offer the movable object 
attachment plate of the variation rate produced between these sliding base and a movable 
object, especially the straight-line guide apparatus with which the attachment precision of an 



orbital rail can mitigate the effect which it has on movement of a sliding base as much as 
possible. 

[0007] Moreover, attachment of an orbital rail is easy for other purposes of this invention, and 
even when the misalignment of some orbital rail exists, they are to offer the straight-line guide 
apparatus which can absorb this and can carry out straight-line guidance of the movable object 
lightly. 
[0008] 

[Means for Solving the Problem] That is, this invention is an attachment plate for attaching a 
movable object in the sliding base by which straight-line guidance is carried out along with the 
orbital rail fixed to the clamp face of a bed etc., and is the movable object attachment plate of 
the straight-line guide apparatus which has the rubber in which elastic deformation is possible or 
the elastic spacer section made from plastics prepared between the sliding base side tie-down 
plate fixed to a sliding base side, the movable object side tie-down plates fixed to a movable 
object side, and these tie-down plates. 

[0009] Moreover, the sliding base which this invention slides along with the orbital rail fixed to 
the clamp face of a bed etc., and this orbital rail, and carries out straight-line guidance of the 
movable object, In the straight-line guide apparatus equipped with the ball of a large number 
which **** while carrying out the load of the load between these orbital rail and a sliding base, 
between the movable objects attached in the above-mentioned sliding base and this sliding base 
It is the straight-line guide apparatus which prepared the movable object attachment plate which 
consists of the sliding base side tie-down plate fixed to a sliding base side, a movable object side 
tie-down plate fixed to a movable object side, and the rubber in which elastic deformation is 
possible or the elastic spacer section made from plastics prepared among these attachment 
plates. 

[0010] In this invention, although you may be what kind of the quality of the material as long as it 
is the plate which has rigidity as the sliding base side tie-down plate which constitutes a 
movable object attachment plate, and a movable object side tie-down plate, the through tube for 
griddles, such as SPHC, a steel plate, a stainless steel plate, etc. usually being used, and 
attaching these tie-down plates in these sliding base side tie-down plate and a movable object 
side tie-down plate at a sliding base or a movable object, a screwhole, etc. are prepared. 
[001 1] And the elastic spacer section prepared among these tie-down plates The rubber or the 
hula stick which has properties, such as thermal resistance and oilproof, in consideration of the 
environment where a movable object attachment plate is used is chosen. Plastics, such as 
rubber, such as nitril system rubber in which elastic deformation is possible, and neoprene 
system rubber, and a nylon system elastomer, is used. For example, moreover, between a sliding 
base side tie-down plate or a movable object side tie-down plate In consideration of the quality 
of the material of these tie-down plates, or the quality of the material of the elastic spacer 
section, it is fixed by adhesives with suitable phenol system resin adhesives etc. 
[0012] Since the variation rate of horizontally (right-and-left longitudinal direction) it generates 
between a sliding base and a movable object in this elastic spacer section, and/or a radial 
direction (the perpendicular vertical direction) is absorbed by that elastic deformation It is good 
to prepare the stress distribution centrum for designing the configuration of the elastic spacer 
section or making this elastic spacer section distribute the stress in the case of elastic 
deformation so that the stress in the case of this elastic deformation may distribute to 
homogeneity as much as possible at the whole. 

[0013] It as a configuration of the elastic spacer section Multiple columns, such as the shape of 
the shape of cylindrical, cylindrical, and the square pole, or a hexagonal prism, although what kind 
of configurations, such as the shape of multiple tubed one, such as square tubed and hexagon- 
head tubed, and a honeycomb, are sufficient, in order to make the whole distribute the stress in 
the case of elastic deformation to homogeneity as much as possible — desirable — the shape of 
a cylinder — cylindrical, or the shape of a multiple column more than a hexagon head and 
multiple tubed one — these honeycomb configurations etc. are mentioned further. A part for the 
centrum which reaches a movable object side tie-down plate from a sliding base side tie-down 



plate especially as they are the shape of a cylinder, and multiple tubed one or a honeycomb 
configuration is formed, and the amount of this centrum acts as a stress distribution centrum. 
Moreover, it can respond similarly to a variation rate [ as opposed to / that the configuration of 
this elastic spacer section is cylindrical / what kind of directions, such as shaft orientations and 
a horizontal direction, ] between a sliding base side tie-down plate and a movable object side 
tie-down plate. 

[0014] Furthermore, even if it is the air bubbles at the time of forming the others for the 
centrum formed when it considers as the shape of a cylinder, or the multiple tubed one or the 
honeycomb configuration which mentioned the configuration of the elastic spacer section above 
about the stress distribution centrum formed in the elastic spacer section, and this elastic 
spacer section by the foam of an open cell or a closed cell, you may be the centrum formed in 
the elastic spacer section by the further predetermined pattern. 

[0015] moreover, about the straight-line guide apparatus with which the movable object 
attachment plate of this invention is applied The orbital rail fixed to the clamp face of a bed etc. 
at least, and the sliding base on which it slides along with this orbital rail, It has the ball of a large 
number which **** while carrying out the load of the load between these orbital rail and a sliding 
base. The movable object attached in the above-mentioned sliding base is [ that what is 
necessary is just what carries out straight-line guidance ] applicable to all conventionally well- 
known types of thing instead of what is restricted by an orbital rail, the format of an orbital base, 
a number, the direction of a contact angle of a ball, etc. 

[001 6] Moreover, although it may be what kind of thing as long as it can attach in a sliding base 
through the above-mentioned good dynamic body attachment plate also about the movable 
object attached in the sliding base of a straight-line guide apparatus, and there is especially no 
limit, it is effective especially when a movable object is a table. 
[0017] 

[Function] According to the movable object attachment plate of this invention, the variation rate 
of a horizontal direction and/or a radial direction arises between the movable objects attached in 
a sliding base and this sliding base, or Or when the variation rate of the moment direction which 
sets a revolving shaft as an orbital rail, a horizontal direction, or a radial direction arises, The 
variation rate between these sliding base and a movable object can be absorbed by the elastic 
deformation of the elastic spacer section, and this can attain a straight-line guide apparatus and 
light straight-line guidance [ be / especially / no relation for the attachment precision of the 
orbital rail ]. 

[0018] Moreover, since light movement of a sliding base is secured even when misalignment 
exists in attachment of an orbital rail, processing of the bed with which an orbital rail is attached 
becomes easy, and attachment of an orbital rail also becomes easy. 
[0019] 

[Example] Hereafter, based on an example, this invention is explained concretely. The straight- 
line guidance table which consists of linear bearing (straight-line guide apparatus) B in which the 
movable object attachment plate P applied to the example of this invention in drawing 3 from 
drawing 1 was attached, and a table (movable object) T is shown. 

[0020] This straight-line guidance table Carrying out the load of the load between the sliding 
base 2 of the pair which slides on the concrete base 4 along with the orbital rail 1 of the pair laid 
in parallel mutually, and each [ these ] orbital rail 1, and each [ these ] orbital rail 1 and each 
sliding base 2 The linear bearing B equipped with the ball 3 of a large number which **** 
(according to the number of four sliding bases 2 on which it slides along with the orbital rail 1 of 
a pair, the idea of the four linear bearings B is carried out) It consists of movable object 
attachment plates P attached between Table T and the sliding base 1 of the above-mentioned 
linear bearing B by which are attached in the sliding base 1 of this linear bearing B, and straight- 
line guidance is carried out, and Table T. 

[0021] In this example the above-mentioned good dynamic body attachment plate P The sliding 
base side tie-down plate 5 made from the griddle (SPHC) fixed to the sliding base 2 side as 
shown in drawing 3 and drawing 4 , The movable object side tie-down plate 6 made from the 



griddle (SPHC) fixed to Table T side, It is formed in the elastic spacer section 7 which was 
formed in the shape of a cylinder with the NBR rubber in which elastic deformation is possible, 
and was prepared among the above-mentioned tie-down plates 5 and 6, and has become the 
stress distribution centrum 8 which makes homogeneity distribute the stress at the time of the 
amount of [ of this elastic spacer section 7 ] centrum being that deformation. In addition, while 
Openings 5a and 6a are formed in the above-mentioned tie-down plates 5 and 6 corresponding 
to the stress distribution centrum 8 of the above-mentioned elastic spacer section 7, in case 
the sliding base side tie-down plate 5 is fixed to the movable object side tie-down plate 6 in the 
four corners at the sliding base 2, notching 6b for inserting tools, such as a driver, is formed. 
[0022] And the sliding base 2 of the above-mentioned linear bearing B Sliding script object 2a in 
which the no-load ball hole 10 corresponding to each [ these ] load ball raceway 9 was drilled 
while being formed in the cross-section abbreviation C configuration and forming the load ball 
raceway 9 of two articles each of right and left in the crevice inside along with the longitudinal 
direction, It is attached in the both-ends side of this sliding script object 2a, dip up load ball 3a 
which has ****(ed) each above-mentioned load ball raceway 9, and it sends in in each no-load 
ball hole 10. Moreover, lid 2b of the pair which has a ball guide rail besides the illustration which 
sends no-load ball 3b in each no-load ball hole 10 into each load ball raceway 9, When the sliding 
base 2 is removed from the orbital rail 1, it consists of ball cage 2c which prevents that load ball 
3a located on the load ball raceway 9 drops out. 

[0023] Moreover, the cross-section configuration is formed in the shape of a rail, and the orbital 
rail 1 of the above-mentioned linear bearing B consists of web 1a, load receiving part 1b which 
has the raceway 1 1 which is formed in the upper limit and faces each load ball raceway 9 of the 
above-mentioned sliding script object 2a, and fixed part 1c formed in the lower limit of web 1a. 
[0024] In this example the immobilization between the above-mentioned sliding base 2 and the 
sliding base side tie-down plate 5 of the movable object attachment plate P As shown in drawing 
3 and drawing 5 , the bolt through tube 12 drilled in the four corners of a tie-down plate 5 is 
penetrated. It is performed by the bolt 14 screwed on the screwhole 13 prepared in sliding script 
object 2a of the sliding base 2. Moreover, the immobilization between the above-mentioned table 
T and the movable object side tie-down plate 6 of the movable object attachment plate P The 
mounting hole 1 5 formed in Table T is penetrated, and it is performed by the bolt 1 7 screwed on 
the screwhole 1 6 prepared in the movable object side tie-down plate 6. 

[0025] Therefore, according to this example, in the attachment precision of the orbital rail 1 of 
the pair to the concrete base 4, even if some misalignment exist in that parallelism and 
attachment level, the elastic spacer section 7 of the movable object attachment plate P 
attached between the sliding base 2 of the linear bearing B and Table T according to this 
misalignment carry out elastic deformation, and absorb this misalignment 
[0026] 

[Effect of the Invention] The variation rate which is produced between the sliding base of a 
straight-line guide apparatus, and the movable object attached on it according to the movable 
object attachment plate of this invention, The attachment precision of an orbital rail can mitigate 
especially the effect which it has on movement of a sliding base as much as possible. 
Attachment of an orbital rail is easy, and moreover, even when the misalignment of some orbital 
rail exists, the straight-line guide apparatus which can absorb this and can carry out straight-line 
guidance of the movable object lightly can be constituted. Moreover, although not avoided, if 
misalignment is in an orbital rail, and that the circulation condition of the ball built into the sliding 
base worsens, and some oscillating sound occurs uses the movable object attachment plate of 
this invention, this oscillating sound can be attenuated, and also it can prevent that an oscillating 
sound is resonated and expanded. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the side-face explanatory view of the straight-line guidance table on 
which the movable object attachment plate concerning the example of this invention and this 
movable object attachment plate were applied. 

[Drawing 2] Drawing 2 is the transverse-plane explanatory view of drawing 1 . 

[Drawing 3] Drawing 3 is III — III of drawing 1 . It is the cross-section explanatory view cut along 

with the line. 

[Drawing 4] Drawing 4 is the partial cross-section strabism explanatory view showing the 
movable object attachment plate of drawing 1 . 

[Drawing 5] Drawing 5 is the disassembly-and-assembly strabism explanatory view showing the 
condition of fixing the movable object attachment plate of drawing 1 to the sliding base of linear 
bearing. 

[Description of Notations] 

P [ — The concrete base, 1 / — An orbital rail, 2 / — A sliding base, 3 / — A ball, 5 / — A 
sliding base side tie-down plate, 6 / — A movable object side tie-down plate, 7 / — The elastic 
spacer section, 8 / — Stress distribution centrum. ] — A movable object attachment plate, B — 
Linear bearing (straight-line guide apparatus), T — A table (movable object), 4 
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DRAWINGS 



[Drawing 2] 




[Drawing 4] 
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[0 0 2 4] COSWSWfcfc^T, ±EJMMt2 fcnJS) 
ttftttTV- h P©JMMJflBlf*«5 fc©n©B£tt, 
H3RtfH5KaVrJ:5fc, «Jf>Hg5©egiSfcgKLfc 
;U h JBHL 1 2 *JH U fflftft 2 ©}§»£*» 2 a 

ft, Sfc, ±iE7 L -^;Hi:Rri(iftflSj^u-hP©sr 
IWmitiKe fc©IS©@5EH\ r-7;Hic^fi£tfc 

1 6tHS|-r5*;Vh 1 7£<fcoT?TfcnTVS < , 
[00 2 5] S£oT, C©*i60!lfc:j:ftff, 3>^>J- 
h^-X4-^©-*f©«iiib-;V l ©KttWgKfe^ 
T, *©¥fTfi^ffittl^;Wc;g=F©5X77^>l-- 
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7 'J >y B ©JH&& 2 1 7—-?A>T t ©BflKflK 9 fttt 6 
nfc5Ji|{*I2f*y U- 1- P ©9ttHI«S 7 *gpffi©g 
Lv C©5X77i'^yh^KiR-r5„ 
[00 2 6] 

aaBSrts«©JBi!i&k *©±ksk *> m <bt\z njfttt 
fc©rac*u5^{flt, i*i<:«ijiu-;v©i!{#«aft<fflii 

ft®attlc4*«lflPHr;ftftli:1IM?S c ktfTts 
ftXU-*®*ttfl*tf8B-Ffc»>, Lttfc, g=F©Di 
il b-;U© 5 X 7 7 -f * > h #£"f 51Sffetn? 

5X7^ * yhtffts fcfflttfctee*i&$ftfc#-;i/ 

©«««»««»< ftoTer©aiw*m-r *©a» 

[01] ■ l B, *^©SHMIi:ft«mMttttt :/ 

rtf— ^©fflflffiBiW0T?*5. 
[02] 12^ B 1 ©EB84WEITfe5. 
[03] 03tt, HIOIII-III «K}at>T«KLfc 

[0 4] 0 4 tt, 0 1 ©BIlMWRf* ^U- h fc^TSP 



[05] 05tt, 01©Rli!l«^f»r^U-h*U-7 

30 ift^0T'S5o 

p-tohm*71/-k B - y^7-<7yyy cm 

ItrtSB) . T (nli&tt) . 

h^-X, 1 -fiilb- /k 2 -JB1&&, 3-tf-;k 



[02] 



[04] 





12 16 



(5) 



«FflB¥8-3 3 8 4 



[0 1] 




[03] [05] 




7 : »ttfflffiS5 

8 : 



